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PROBLEM TO BE SOLVED: To provide a method for 
generating a simulated marine wave image which is 
expressed by a triangle wave mesh and is rich in reality 
and by which a high speed processing can be performed. 

SOLUTION: The initialization of a field of vision range 
is performed according to a field of vision range height 
h from the surface of the sea (100), each intersected 
point (x, y, and z coordinates, z-0) of a 
three-dimensional mesh extending to the field of vision 
range is calculated (101) and each intersected point is 
stored in a mesh data storage part. The quantized data 
of 'fluctuation' modulating the quantized data of the 
wave height pattern changing by a sine wave and as 
wave pattern according to the time lapse is calculated 
and is made into a table (103). After the initial data 
of an image display such as a range of visibility, etc., 
is inputted, a wave height calculation is started (300). 
At first, the x and y coordinates of each intersected 
point is converted into the X and Y of a word coordinate 
system (301). Based on the X and Y, the quantizied point 
of the wave pattern and the quantized ■ point of 
fluctuation are determined (302 and 303). The wave 



1W 

- — jt* 



= nie ? » * = 



* >* casta: 



JR-ffc* 



MO 



n 

H 



2MB m 



i*v) eft* 

m. 



ammtfx: 




08>H*BB»fflFJT* (JP) 02) ^ i # If ^ f <A) (W&mtum&m&^ 

#W¥9 - 44698 

(13)&iBB ¥fiS9¥0987)2^14B 



(51) IntCl. 6 




F I 




G 0 6 T 15/70 




G0 6F 15/62 34 OK 








ifcWjR W*«©»10 OL (£14 H) 




ttH¥7- 189225 


(71) as A 


000005108 










<22)ffilHB 


¥f£7*F(1995)7/125B 










(72)3BgfMf 
























<72)5&W# 
























(74)ttHA 





(54) [»!B£>;&#;] m&mttitiW»e>£.l82t&&l:Tf&f8.mW 



(57) [g^] 

SiteSrff^ (10 0) , |g|SHBHfcSiM , t*H?fc7cH^ 
^^i/3L<Z)#3C* (x, y, zjg*. filz = 0) & 
*ffi L (10 1) , * >y S/^^- f fB«ffl 3 1 fCftSfrf 

©S^Kt^-^&JM&U -r— (10 3) „ 

#rT6 (3 0 0) . ^Ox, yJS«S:«7-;U 

K£flW<BX, YKM&L (3 0 1) , X, YSr&cM 

L (3 02, 3 0 3) , ^Lfcr— ^>t-'-^$:^ 
LfctRKS:. ZJ^iC-£A£ (3 0 4) . 



B 1 



If 



M#-»A» 



M<ui.n ( 



f->Ml»T* 



H 



C END ) 



m 

i 

mmm * sate e n t, 

v y^xmmi<xmmftmmzmffl?z>v&iz. 

»#JSl*fefcJ:2lca3lr*T, 

mZMMLm&lzfc£X$mWlz*g<mfel>X. itflB 

BufBMffitt. ^BagiifCiE: DTSEf fc-TS* e> ¥ftKC «fc o 
GBS*g7] I#*rj|i~6©t^;ft^lilfcfcvvt, 

tuiBx, ymmzv-jvFmmzhizm&Ltzmzmzz 
[it*iS8] cpu, msm. 7dmm&xf&&& 

^iSJCDMil L/B0ltfcSlil«|ifC «fc u 
tfflBWESft 5: H&7C©Hfc * «y 2/ =l xmi L T fitff em 
IMH«fCJSBB-rsiBfC, fuiBH^ff^ y S/a.<D&£ * S 
abtx, y, z "6, tffle8l&®&&<Z>BB&H 

«j: *; Tmti®m<Di&m wamxmz z 



(2) '^FfflHRZ g - 4 4 6 9 8 

2 

[ff*ii9] cpu, gBusggs. AttmMJktfi&m 

#ft<7) Mil LSBiftt SilWIStC J: Sf^fiJ}^ U 

aifctx, y, zmm<Do*>. zmmtemmm&e>w 
t But bt-*- * <bi$m l fejsy * - y t yp e> . 

30 ©^ -v -r- c» &tfilfrt*33ffiHSBi:, 

[0 0 0 1] 
[0 0 0 2] 

40 mMomfa ny\?zL-z>f^7-< vv^mm^x 

«3H®»H«S:f8^-rSSI®C, mm 5 8-54 3 7 

fe. f#HPg6 4 - 6 4 0 6 8^$gT«, 
50 ^L/TV^o 




(3) 



[0 0 0 3] 

%<Dmmnw£mm.xit, jBmnijzmx&r-zx. 

[00 04] K^CDJSEffi^-r^HllSSaiTti. jfiffi©» 

iswisr^-rs^tc, c p uoimmtKDmm-fr 
bwmaffi&ffiffmr&b y , ^WB_t<z) y r u f- 

[0 0 0 5] *»W©@e5tdU H&t£0>H#0* >y S/a. 

<& y r y *v <Dm^mm&mmmcD^m^msi.z^mm 

[0 0 0 6] ^5§f«cD@^«, «j^E0lticjStJ*:S«H8l 

Mm?2>ZtllZ$>Z> a 
[0007] 

ft® JUS LSggti: Single i &&IMfttt&a93£ 0, id 

t»tx, y, zJSS!®^^, x&tfy&«ttt&3S8iJMI 

[0 0 0 8] KrKfflGSti. Bm&o&V2Eitt&*pe>&K 
J:y3aian6ii:s^f»4:f 30 

[0009] m&^ftM* V S/3.lCfcWS#&H#7g0) 

[ooio] awaarastt. mm.&(mmzMfoi,rm 

SrTiHx, yjffi*S:SfC#ffl?-5flS8B8l&<ogEfi 

(c j: o t**sr l t mmm £ s 3 h ttmk t -tz . 

[00 11] 

[#«] 3fc«w«)flfcR»c«fcnii. «su 40 

<^(Z)-^7n)S« (x, y) JSS*>3-o©lS« 

(z) tc, i^^^^t^Tsaiw-sjsss*^ 

[0 0 12] m£&®M£lZ. «Al*£oT^SfiO<Z)« 



^^teK§¥ 9 - 4 4 6 9 8 

4 

ihLTv^»^(c%»«Ffi8{c<ky3Cffci-*S(r3a*e>tfJc:J: 
[0 0 13] HBS(OiSffi©»*««^^e)aS^ 
*4X*1S«. BP-&f-f«-h<Z>H^©liZZ C*yS/a.#© 

[0014] s^c, ^«?>. ^.©saatc^is-tsaaR 
srffieR <ztx% mmmxm^mcDfrfrzM 

[0 0 1 5] ^IWftcfctUi. rn/fcTa.-*^^ >y 
it, &9Lt.n&tit0mffifr*>, -t^ft'JT'Jf-fSSi 

[0 0 16] 

[0 0 17] 02 **Jg^J(Cj;Sm^^#MM#^ 

T«sti^= c pu 1 (DmmK£ y«eRa*i*j«mft 

H^^ScgP^ ^ ^y 2/3.7=- ^f^fiScgp 1 1 , WW - > 
f^BSlfflS 1 2 &tf&S*St»aiS 1 3 2r«^T US. ±^ =E U 

[0 0 18] Hft^gp l tcti, v>x^f>dp-Jif- K« 
Z> 0 *y*/a.T-* Vmm 1 1 TKffi $ 4x^=^1^^ >y 

2/a.®#m^©/ssR (x, y, z) wffl&ffim. 

(Kfa?) 3©^ -y S/3.T J -f E«fflJ3 1 IZfem 

ft^Scgp i it, wffl&wm?- % z l ^ m^^i 

SP^LT, ASSISE 5 Kigy, ^ U -y -fmmtifio 
m^sm^ 5 1 CDMS&IST. ra/W (CRT, 

[0 0 19] El3tt, **S6WK:J:SJSSSSffl«<Z>*fi!S 
fccDH^pl>yi/rL(75«llI&, #3c* (^>y2/3.*) O 




(4) 



5 

[0020] fm±-v^s»mmitif(D^i:SL 

±tf>* -v itf) Hit £T, © 3 

(a) ©J:-5lC®PBWtC^< U * «y S/a<0*tfcH*l 

[00 2 1] *11C. ^l/^MCJCE 12 



9 - 4 4 6 9 8 

6 

T*&5„ 3fi^l/^;WdU &^*>0>BB!i&fl&ta20>nS* 

;nti, a*>iyfli^^c3 i (m) artcotWM^ 
■e. xK^i6i©H^©^ys/a#i*u. 5 (m) . m 

a*KN/2tt. 8l&fre>3 1 (m) ^±1-6 2 (m) 
F*IOm#fI^c"C;\ *i/*>:i#g#3. 0 (m) £, t^I 

[0 0 2 2] 





ft 


1 






HftmCD;* Vis 


1 


3 1m 


1.5m 


2 


6 2m 


3 m 


3 


12 5m 


6 m 


4 


2 4 9m 


12m 


5 


4 9 9m 


2 4m 


6 


9 9 8 m 


4 8m 


7 


1, 9 9 5 m 


9 6m 


8 


3,991m 


19 2m 


9 


1 6,0 0 0m 


— (i*M) 



[0023] 0 1 wu *&gm<Dfflmmm»(o&& 

H3 (b) izm^-^oiz. tmcDmm^m (R>h) 
t-tsi, 5$ (i) «fc yucffi-r s. 

[0 0 24] 

(R+h) 2=l2+r2 
L2=2Rh + h2 
L=^T ( (2R + h) h) 
R>h 

L=/~ (2 R • h) 

= k (h) - (1) 

IIT, k (2R) ) }SB^e>© 

a^JSShS:2 0mfct4i:, Mil l<ggg| L 1 6 0 
0 0 (m) 

[0 0 2 5] tyi/ar-fftl&Bl ltt. iWi 



30 yn, zn) ^©SEgftCJSDT, #^L/^;b#fC= 
10 1). H##tt#®#;0>4n?]&3^^fc^fcV*<Z> 
[0 0 2 6] 04 (a) fC, H^vJ/aO^'fi/a 

*Jffig<7»m 04 (b) {c, *yS/aj&&ittcj:5 

5 mfflH^^ >v (xn, yn, zn; i 

= 1-5 7 6) fcftlSLT, ^^S/a-r-^-r— 
40 2 ltC|&»1-S 0 zffi«tt*fc*KmS*l1*0 

(m) 'ilL/T^S. IsffiltCUT. $6&\/'<)\,2WfcV>& 
mm (x„i, y n i, z„i) SfUlCtS. 

[0 0 2 7] W<;b9©fll|?fli!& BP-fe, mO*»e,3 
9 9 1 mOf»T?ttJ»j¥iS©iaRG)i&§tt4}'*^*:<«:a 

#*fJ53*U ^©m^JffiS (xgi, ygi ; i = l~ 
4) ©*^fH|[S4x*. 1 9 >f >?-ii®0>0iT*5 
1 2 8 0X 1 024 fcf#-fe;M*!SlC33^T, 3 9 9 1 
(m) ©ffi«lC33W-6 2. 5 (m) ©JRBfttb^ie 
50 VIzMZMg-f. U^;i/9tl^cC0l¥lffl^^<Tt;, 



(5) 



* 



WPt 9 - 4 4 6 9 8 



8 



[0 0 2 8] Z»J:^{C, ffi.^e><Z)ffilBcaBWtC» 

tSS^^i'i^^x, yJ*«S:#«)-C (z 
= 0) . ji^S/a-r-^r— ^;i/3 ItClftWIfe, 

^102) „ 

[002 9] &fC j&rC* - >ft?KSS 1 2 teA^SH 

jft^c*->fiSPLi:^*->i^aBRn. tf>e£*# io 
>t— TVl/2 1 £vp£>gT--7Jl2 2 Srf^S-TS U-r 

[0 0 3 0] |S5te, ?KA5->-T--^;i/t^fo^"7 L - 

yj^snsaB^oscwis:. ^tbw-ym^A* 20 

[003 1] El 6 (a) COjg/^-M*, 

f = s i n (^ + 2ffXi /m) X 0 

[003 6] 05 (b) fC^-fJ^tC, Z.tl?>*^fL^ 
C7>T-*-# GEfflffcfflO *^>e>^- ^l>2 21C, Vp*>g 30 

[0 0 3 7] #tfC »##}^H^^ • 

«x-*S:I2S1-S (Xf-y^2 0 1) . ^Ls« 

m K M r w & a edicts; c Tias^iesMiK^A* a 

[0 0 3 8] SJIfcli, «ffl5±®t^ilS:f|HJIS-r«»WS3 

*mT7i-^y*£V¥-mz&&) &tS5£b (X^v7°2 
0 3) . ^?&CRBtca;*««ro«!aS:«ieUT^S. 
BtfKOSEKfcBRLTiaiStlSltSSEfta-arT. 

[0 0 3 9] jfcjc, a^-i-s-ais^BHwfflnafH&tw-t- 

flIS:, XrVJl 0 2feL<liX-7 L >VT p 2 0 3{CT^ 50 



* = 6. 0{C8B3£3ftT^.6©T?, i^A = 2 0 (m) £ 

imwsn&msmizi 2 0 (m> icfcs. *m 

#v**->©iftiaFJfc. ifcElfcfcWu ocoiE^fb 

[0 0 3 2] A#->#f!l8Cnfi, 1 ■frbrt'Si 

->8©#&*?^fc*S«#»{C*£!f-*-.5. EI 6 (a) 

<z>wettn=i otu (MAW ©*&R, 

1 M »§©/n°# - >#9JeD*fi«tt 8 0i:ftoT^ 
So H^iM^fVbtli 1 0 0 ogfgic&s. EI 5 

ft) t>mw-y s r—7)\s2 1 iC*&M£*i3„ 
[0 0 3 3] tj>&^i, EI6 (b) lojrf cfcoiC jftyt 

H!IER±8k'**-> 
= 1 0t LT\ Jl^^*-><04MHfiBfC*ftBLTm4HH 

S^Hfcj^ORti, - 1 0 XKb^^f'M 1 

0=1 0 0 £.&£>„ 

[0 0 3 4] m^Ht&(7>VP^€m§\& 5£ (2) (C±'J 

[0 0 3 5] 
BS2] 

. 7 + 0. 3 ••• (2) 

00) 0 

[0 0 4 0] Z<Dfctb. * v y=LT-*tm33 1 SCfE 

H«*^BftU &fcr- *ffiH8SP 3 2 (CKiH-rS (X 
^>y^°3 0 1). 
[0 0 4 1] I7IC, 9-;bh*ffilW (X, Y) <©m^ 

0«KaiS«Cfet-J-S^*yS/3.j^ (x, y) (i, 

&r<Dtp^mm (0, 0) ic^LH^©j:-5ic(a«^ 

[0 0 4 2] 3(Z>i&£\ ^>vi/rL* (x, y) (DWM 
&t>*XY#|6]CMil x = yv" (x* 2+y' 2) 

rtjt-y (i&£ntp^m.m (o, o ) ofa©^fa^ 
•60 

[0 04 3] Z(DfrSb, &HW**-y<O3l3lft0)g£ 
GL KajfcT^baix, 1 y, lxyt. ^<i£" 

©aSSWa kS:, ^ (3) ~ (6) tzxvmtb-t 

& 0 2, 303). 

[0 0 4 4] 



(6) ^^ftpjZ g - 4 4 6 9 8 

9 10 

QR3] 

1 x=W& C (mo d (X/UPL) / (UPL) ) Xn] - (3) 
1 y=S£$t [ (mo d (Y/AXPL) / (UPL) ) x n ] ••• (4) 
lxy=SEgfc [ (mod (V~ (X2+Y2) /XXPL) / UXPL) ) X n] 

- (5) 

1 k=ffiR [ (mod (t/T) / (t/T) ) xm] -(6) 
iSWrSBT&tSa^ A fcju ^7^2 0 1 TAA £ [004 5] 

fifcfflfiffleRtcjcSUT. **aWtAi:i:=bfc. *2®<fc*io [3t2] 



« 2 



a i» nis 


1 


2 


3 


4 


5 


A :**a&* Cm] 


0.03 


0.2 5 


0.4 5 


1.25 


2.50 


T : M C#] 


2.0 


4.0 


8.0 


12.0 


20. O 


A :itt Cm] 


2.0 


4.0 


8.0 


12.0 


20.0 



too4 6] ±t3T#&£^A#->roK3*^- xwmmmT-*(Dzmm&ht£&wMtt(Dim^ ^ 

it&ZMlfctZ 1 x, 1 y, 1 x y£, v£ 20 (7) {Ci 'JJfffi-f & (*5^y ^3 0 4 ) . 

©K^^fcj&lotsftE-f 5 1 k£«fC. W** ->■?— [0 0 4 7] 

^2 1 2frf>M^L. « GR4] 

H=ft^ciftBfAx 

OSA*-^- 7> Clx] x\p^fe-r--f/lt [lx] [lk] + 
WW-y7—7Ji> [1 y] x«>e>^-y;i/ Cl y] [lk] + 

W**-y7—-fto [lxy] [lxy] [lk])/3 

- (7) 

^lxjcsa^-stft/^-^-^i/ODftjftflre* u^u W4H^<z)^it*±©m^M» 

S. Jgt±fCJ:*J. ^ >y i/=L MfDmSl (x, y) {C^fS 30 ^tCfSUT®PBWfC/£<«:oTV^S. 
zJ&flBCjtiftSU ^f*^2 0 1 J: »J A*3ftfefflHftPg [00 5 1] HBtt. 1 ®fiS<Z)Jg«TM^ 5 0 ~ 1 0 0 

[0 0 4 8] #aa6Wfcj:ft«. ^tfdtffbstifcjsf'? ut" #e>ar fcj: yaamsn*. 

^3fctW>e>^T— ^fefflSS-tSIfcT, [0 0 5 2] JS^Lfc. *HS6MCO^ffi<7)ff^CS^Ttt, 

[004 9] «&(C. Xf7y201 \ZXAtS Lfc#$6 *j. ©HWlcSEtt'tS S©T?, U 7 U 

Uf77 r 2 00) „ [0 0 5 3] 

[0 0 5 0] 2(^|jfifflUc«fc*J&aan. *«fHJCj:*ili. «m«<gt£*/h]1t& 

«HiS<Z>-MS:SVt. EE*0!IHu 11^2 0 (m) {C «{C«-^y5/n^©x t y&flR&##>TJKIJIiU 

S3<»«j* (m.&?s;* = o) ^e,. ^j2o 

(m) 5fe®ffi?gJ!J«fi«%3%SnT^a. EE*0>J:e>tC, [0 0 5 4] #5§B£tc £*u£ $KA#->£E$p^c 




(7) 



11 

<VT l J fflflffv ^«S^afiB« &H«T?g 

So 

[0 0 5 5] *«WlC«fc*l«, H#«Wy S/rUCfcyiS 

So 

[0 0 5 6] jfcHMHtCfciWi. 6 ^te 

[m®©ffi*^^] 

[in i ] ^mm<D-mMm\z. £zmMmffi&miM(o%j>!i 

[i2] *mR<D-mm\\z±%mm:ffl)mm^m£ 
wpym&uvvm. 20 



'^^fpjsp 9 - 4 4 6 9 8 

12 

[EJ 3 ] Hftjg* 'y^Ci £^m&H^<7>£#oD!ai £ 

[m 5 J #2lSg#!lfC J: S « A? * - >-r - & sMt- 

[06] **MMtc J: s \° * - > £ £ t'cDft-T-f bi© 
[07] 9 K®BW<©^*t*x y 7 (cfij& ufc« 
[h 8 ] xmmiz «fc -s^^m^H^^iiM^iiio 

l -rS^fflf&^gU (CPU). 11 v 

nftistM, 1 2 •• -at/I* - >f«p, 1 3 -mmtm 

81$. 2-i^=EU, 2 1-iy^->f-y;k 2 2- 
3 SBttBP. 3 2- -Sa^r- # IB® 

bp. 4-A*isflt s-a^fi, 5 1 -^mms^ 

5 



[B8] 



(8) 



^f#KPP 9 - 4 4 6 9 8 



[Ell] 



m 1 



START 







101 




3 ft Jf? > *> i 




102 








103 






201 


200 



100 



202 YES 
300 



203 



iftXttK 



400 



35E 



* i/ * * - f O) 



<lx, ly. Ixy) (Off* 

5 5T 



Bt3 Ik CD 

It'll 



END 



(9) 



3#I«PP 9 - 4 4 6 9 8 



02] 



m 2 



-11 



-12 



.13 



21 



.22 



.31 



.32 





51 






w 








SB 





52 



(10) 



m 



tfgfPP 9 - 4 4 6 9 8 



[B3J 



m 3 

(a) 

z 




(11) ^^W^ 9 - 4 4 6 9 8 



[H4J 




(12) 



ift^P 9 - 4 4 6 9 8 



H5] 



(a) iV 



(b) *Ph^T--J>\, 



0.0 
0.05 



1.0 

o6 



0.0 
0.03 



0.5 



0.0 



* - > 1 



^>t>^ 1.0 
0.9 



-0.4 



0.0 
0.05 



1.0 
0.0 



1.0 
0,45 



0. 
-0.1 



*MMt 



1.0 
0.9 



0.4 



(13) 




(14) , ^4$|jg3jZ 9- 44 69 8 



ism 



m 7 







. - — — x -V^, 


\ / 

Im*f-J (ly) 








tp'bmm co, o) 









